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Docket No.: 204552029200 
(PATENT) 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: 
Shinichi NAGAHAMA et al. 

Application No.: 10/614,342 Group Art Unit: Not Yet Assigned 

Filed: July 8, 2003 Examiner: Not Yet Assigned 

For: NITRIDE SEMICONDUCTOR DEVICE 

COMPRISING BONDED SUBSTRATE AND 
FABRICATION METHOD OF THE SAME 



CLAIM FOR PRIORITY AND SUBMISSION OF DOCUMENTS 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 

Applicant hereby claims priority under 35 U.S.C. 119 based on the following prior 
foreign applications filed in the following foreign countries on the dates indicated: 



Country Application No. Date 

Japan 2002-198761 July 8, 2002 

Japan 2002-218199 July 26, 2002 

Japan 2002-276309 September 20, 2002 

Japan 2003-004919 January 10, 2003 

Japan 2003-190549 July 2, 2003 



In support of this claim, a certified copy of each said original foreign application is 
filed herewith. 
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Docket No.: 204552029200 



In the event that the transmittal letter is separated from this document and the Patent 
Office determines that an extension and/or other relief is required, applicants petition for any 
required relief including extensions of time and authorize the Conrniissioner to charge the cost of 
such petitions and/or other fees due in connection with the filing of this document to Deposit 
Account No. 03-1952 referencing 204552029200. 



Dated: September 25. 2003 



RespecmiUy s^ibmitted, 



By_ 




o.: 42^65 
FOERSTERLLP 



Raj SjDave' 

Registr 
MORRISO: 
1650 Tysons Blvd, Suite 300 
McLean, Virginia 22102 
(703) 760-7755 
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This is to certify that the aonexed is a true copy of the following application as filed 
with this Office 

m m ^ M B 

Date of AppUcation: 2002^ 7 M SB 

m m m ^ 

AppUcation Number: 2002-198761 
[ ST.IO/C J: [J P 2002-198761] 
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182152 

mmnm^m: hoil 33/00 

i^mxitmm] mmmMmm±^mm4: 9 i#;«fei 0 0 Bm^t^nm 
Cfti&] mm 

[^mxitmm] mmmm-m-i^±^fitrm4 9 i#^i 0 0 HMYb^xn 

000226057 

^i^«p?^m-h'^^BTl554 9 1 1 0 0 

imm-^] 100074354 
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(O^a^l, O^b^l, a + b ^ 1 ) *^^^-2>#:Rjii: A 1 ^ I n ^ G a ^ 
-c-d^ (O^c^l, O^d^l, c + d^l) *^e3^^I^MMi:&^^?^< 

(Dm-^Mi^^M^^^^x. m^mmmi^iimm'\immii^mm&mi^xm^L. 

a 

mmt^^mif^m^izmmi.xi^m^m^t&m^m2mm(Dm^i^:^m. 
[ft ] ±tm:^mjkmMmti'^. -eti^n, Ai^in^Ga^^. 

a-b^ (0<a^l, 0<b^l. a + b<l) Al^In^Ga^_^ 

(o<c^i. o^d^i, c + d<i) ii-efeu, ti^'D±mnmmtm 
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_gN (0<e^i) -^^^^^Avyrmt. T> K-^®G a N;5:t>*nM^M 

o 

mm^m<D±izm^^nrcima±<^vmmi\:i^^mi^mii. 
mpmm<tm^mpisim(D±izmm.-^n. '>^^<i:=b, Ai^in^Ga^_^ 

_^N(0<a^l, 0<b^l, a + b< 1 ) }^)^p5^^#:RMi: A 1 ^ I n ^ 

Ga _^_^N (o<c^ 1, o^d^i. c + d<i) i!)^f3m.^m.mmt^ 

im^m 1 0 ] ±ia(D p mmitm^mi^mit. Ai^Ga^.^N (o< 
f <i) a^^^spmh:/^^ hm^mt^m^m9mm<omtm^mi^m^o 

[m^mi2] ±tBpM=i>^^^ hM^i^^'^^<^%2®*^eJ^*J, ^2M 
tt> pmrntmi^rmm^ntcAi „G a . _ io<s<o. 05)mii. 
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m^mmicmm^nr:iAi ^Ga ^.^n (o<h<o. d mtti-^^fjt*). a 

1 gGa ^_gNJSttAl j^Ga ^ _ NM J: U]^V^ pM^M^fetiS^r^f -Sit 

1 1 mm(Dmtf^^mi^m^o 

[0 0 0 1] 

:^^mit. ^^it^^-ytm^ (LED) , i/-if^-r;t- (LD) m 
_yN, o^x, o^y, x + y^i) ^m^^^f^mitm^mi^.m^m^o^m^^:^ 

[0 0 0 2] 

"r^r^mmmMM. xitmmm^mr*:^^. $^ic«#^^h^>i;>^^ c 

FET) (^J:e)J5i«^7'A-r;^^(^>^5M=fejai#StlTVA^, 
[0 0 0 3] 
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Mm (MOCVD) %:mPSLXG aN^mn-^'&^^v^n:n\^^^i/^mtimm 
[0 0 0 4] 

CO 0 0 5] 

* fe, ij- :7 T -r r^<Dmmi^mm & « v% fc^-fb^^^^fici^^^ii ai >r x r >^ 

®j^s^«itT'^-5o ^(Dtz.^. ■^yr'ir^m.Mmm.thx^iDi[xr:Lm^\t^y 

S: if AD U ^ It tl ^ ^ ^ V % , 
[0 0 0 6] 

So 
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[0 0 0 7] 

yr^^^^5l±iZ> G a N/S^y 7tM5 2, nMG a N H > ^5? 5 3 , 

nMA 1 G a N^^>y KM5 4, I n G a NM'ffiM 5 5 , pMAlGaN^^^y 

hjf 5 7(Z)±fClip«M5 8, Xy5^>^lC j; *JSai$1±:^nMG a N3>^ 
^ NM5 3 0D±lClin«M5 9 tlT V^So I nM^^i:^^:^^^^ 

[0 0 0 8] 

Lfj^Lijui)^?^. ^%mM^m.<. M;^l^G aN0D/1> K=3ff^^y^T'fe-5 3 6 5 
nmJ: »J=foM< JSISMil bTSfejflfllVN e>tlTV^S I nGaN(Z) 

^ b < iST t- -5 V^ ^ 5011% & -5 . 
[0 0 0 9] 

[0 0 10] 

mim^mi^mH. A1 ^ I n^Ca ^_^_bN (O^a^l. O^b^l. 
a + 1) ti^^m^^PmtA Ic^^d^^l-c-d^ (O^c^l, 0 

^d^i, c + d<i) ^^^m^mmmt^<pfji< ii%^tim^n:^mm^m^ 
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[0 0 1 1 ] 

g-ft^^^^iStJD^ic li p mwm. -e b xsm $ -&fe n M^-fb^^^^^sM (^-tic 

5: t- -5 3 ^ TbtRTIg i: ^ . 
[0 0 12] 

[0 0 13] 
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^mmm t m^tm^ma^m n mm^m^ ho^s-d (Dmmmmm $r ^ ti^ti a , b 

, CtLt^t^. rA = C>Bj t)b<li rA>C>Bj ft^o 
[0 0 14] 

^^x^\:>x\>^r:LB\mvm:bjkt:^&mmi:^n^m'eot\^. pM^fb%^#^ 

[0 0 15] 
[0 0 16] 

oT, mmmt!'^^m^)m.iiii^&\:>^i)^. rz.t.?L^o>m.t>m\:'X^'Drciihx^ 
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[0 0 17] 
[0 0 18] 

A l^In^Ga^_g^_l,N(0^a^l, O^b^l 
, a + b^l) fS^^^^^mtm^mUf-m^lzm-t^^OiX. AlInCaN^r* 

n%'^^^%m^\zi^^^x. m^^j^w.^(D%^^%-t^m^\zmm'^w.x:^^ii'^ 

S:#*r'5o I n A 1 G a N<7)4^M^A^e>^'5^f;^Mi:, ^^^<ait) 

A 1 $:-^t^^'fb%^##:;<)>e>^Kel^MMi:S:^^?5;< ilt)-^tf«^^^«igS:^f 
-5?S'[4M$:^b, 3 8 0 nmi^Ay(Dm.w.^^mznmKm.m-^mrjtmtm^mii^ 

[0 0 19] 

mz3 8 0 nmpj.r(Dm^mf^<Dmtm^mi^m^ici5\^^xit. ±mm 

nmmU(D-:B<D^mzmLX. Ga^Al^.^N (0<e^l) f)^hm^/-^ 
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mt-fjt^. ^(Dm^^^^'^-rizmmM^^^M'^^x^'^^m'\tmmizM<. 
miti^^ma^^^m^^jii^iz^^'^xit. m^{ii:hti^^nizm<s mmmx^jt^^o 

[0 0 2 0] 

[0 0 2 1] 

[0 0 2 2] 

So 

[0 0 2 3] 

:^^m<Dmitm^mi^m^it. mzs s o nmje^T®^^Mii!cc^M^bifej^##i 

m-t^mmitmwit. mmn^mm.<D-:^(o^m±izm^^ti. Pk^m^m-t^ 
m^mt.. mw^^m(D±^zm^•^nt^lmp^±(Dpmmitm^mil^mt.. m^m 
mtm^mi^m<D±izm^^n. ^pfjtKt^. ^la^^b^^i-a-b^ ^ 

0<a^l, 0<b^l, a + b< 1 ) A 1 I n ^ G a _ 
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,N(0<c^l, O^d^l, c + d<l) •fy^^^^mMMH^^-t^m 
c — a 

[0 0 2 4] 

^^^^T'tt, ±ia®pM^^bi^^#^Mli, AlfGa^.fN (0<f<l 
[0 0 2 5] 

mm^nmmicm^^tir=.Ai gG ai ^_ (o<g<o. os) 
i<DvMny'$t^hmt. m^mmizj^^^ntcAi a ^ (o<h< 

0. 1) ^^^^^m20ziy^^hmt*^^f£V. H 1 (Dn^^f ^ hMlill2© 
zi>^^ hSJ: Ul«V^pM^M^fe^aS§:^1-'5%^0$:Mv^^^il;^^T'^'^>o b*^ 
b?&7b^e>, pMn>3?^ hMtt. i2>1*b%;Al ^ Ga N (0<f <i) X 

fe<2)£^Mli^<. G aNT?fe<fcV>o rtllipM^i^^^ hJilip«®$:?^^t-S 

^-S:miii:mtxmmitm<x^^^^t(^(^x$>^). i^mziy^^ hmicG a 

[0 0 2 6] 
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fig b T ^ -5 r ^ # ^ -r s o 

[0 0 2 7] 

itm^mi^m^K. ?SffiM(D a l^In^Oa^.^.^N (O^a^l, 0^ 

b^i, a + b^i) i}^i^(Dyt(D-m^v<it±m^m.ii5Li^rm^^^w.^<^%^ 

[0 0 2 8] 
[0 0 2 9] 

4 t.f}^ib^^rmm2^m^-t^ mi (a) ) » -fmm2±iznm^^ 

^yKM5, ??5'Sjf6, pM^'-^^y Kji7, p M=r > ^ KJf 8 , -etT. 1 jfi^ 
±®^MM;!)^bfig<5mi a)^^Jf 9 (01 (b) ) „ ZCIT', 111 CD 
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^Mi 1 ^mmizm^Lt^mm-\im^i o mi(Dm^mQ tm2(Dm^Mi 

[0 0 3 0] 

^®m$-^S (01 (d) ) . 
[0 0 3 1] 

o rniciu, mmi^mwt±izmitm^mi^mi}mm^n, mmti^mn^mm± 
izm^^tit:Lnytm^^m^:itii)^X'^^ mi (e) ) , 

[0 0 3 2] 

mtL't^-^yr^'Y. :^tf:^;i/ (MgAl g O 4 CD J: e> , -eUT 

fc%if£#f!|i: h fS^M^f S ^-fb^lS^^ # if S r T' # S *^ :7 r ^ 

[0 0 3 3] 

^fc, mMmmm±izm^[:!^^mi^m^mm-t^m^, t^mjijcelog ( 

Epitaxially Lateral Overgrowth) 3 i: J: tj M^'[£<^foI_h L fe^^t 

't<Drmm±iz:^h^>(':fv^<7)'^7.^^mmm^h. -^iT.^cDmamti^^mitm 
^(Dx. m:^\^mMm<D±izmm-r^m^tm^mi^<D'^^^^\^±^'&^:r.ti)'^ 
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[0 0 3 4] 
[0 0 3 5] 

TfeSo s^ic, ^Ms«{ci3:, Ag, cu, Au. p tmcD-^mn^^mti'^ 
miR^tir:Lim&.±(D±m}i, w, mo, cr, n im(Dmmm<D±mi}^^Mm 

^ii^(K>m^. CuCD-^^^x*^0<x^3 0«*%, Cu-MoW^-^^iCO^-^ 
, Cu©-g'^^x:^)^o<x^5 0M*%T'fe'5:ii:*W*bv>„ ^fe, Cu-^ 

S«<DJp:$li, ]55CI^S$:l^«?)-5 7tit»5 0-5 0 0 ^mi^W* LVn, 
[0 0 3 6] 

V^o pm^JCli, Rh, Ag, Ni-Au, N i - A u - R h 0:&t>*R h - I r 
nM^^b#l^##:M^cit/^^m^O]Sv^pM'fb^^^##:»J:^c?^fi^■rsfe^?), 



1 3 
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it, 0. 0 5-0. 5/^m*W^LV^, 
[0 0 3 7] 

<D^mm^mm-ts>^ii tints' z(o^mm<Dumzit. siOg. Aig 

O3. ZrOg, T i O 2^*^e3^e#MMfe'2)V\tt#MM$:MVxS - ^;^)^T'^ 
[0 0 3 8] 

y> ^tl^tl, Au, Sn. Pd. 1 n^(D±mi}^^^^o mijkxj^m2(D^m 
m^^^MCDm-^-^lt, Au-Sn, Sn-Pd, Xti I n - P d jbW^ b V^o $ e> 

[0 0 3 9] 
[0 0 4 0] 
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[0 0 4 1 ] 
[0 0 4 2] 

^M±izmtm^^mi^^^>^fj^^rmm^mmL. ^k^^x\ ^(D-n&m^^^miz 

[0 0 4 3] 
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[0 04 4] 

-Aufe^V>liW-A 1 -W-P t -Au(^>#M®^^MV^Sr ili^^-r^S. n 
«^iCDj¥$li, 0. 1 — 1. 5 /iniTbW^ bV^o t i/c, n MJ^^^CD^m® 
e)i:e)lC, SiOg. AlgOg, Zr02> T i O g 

[0 0 4 5] 

So 

[0 0 4 6] 

(T*JS) 

^;RM«^l±fC'|£'ia^:R$-&feA^y7TjS3 -e® A' 7 tM 3 ±tCl«M^ 
[0 0 4 7] 

Avyrm^ t.\^X\t. Ga.Alj^.^N (0<i^l) fS^^t^^^^^^ 
^ L< liA 1 (Z>ilI-^:;{)'^/jN$ V^*)<7), j: U < liG a N 

yrmo^mmX. ^?*L<«0. 002 — 0. S/am, j:y^gF^L<i±o. 00 
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5 — 0. $^lC^f*U<«0. 01—0. 0 2 /tt m-eS>-5. A^yZ77M 

(D^MUmit. ^ff^ L<ii2 0 0 — 9 0 0°C, J: L<li4 0 0 — 8 0 0°C 

[0 0 4 8] 

^Lt^G a N$:Mv^-g>r i:;<)'JT'%^. W?a^SMcomjp:«> 5 0 0Aje^±, 

M<Dm-^m.mit. 900 — 1100 f^^v<it 105 ox:j^±x*:^^o 

[0 0 4 9] 

(nM^^^y KJS) 

^ -5 T' ^ y . fSffijs 6^©^^yTg0i::^5i«?) orig # c rb^ s 4x 

V^:^)^, Al jGa-^_jN (0<j<0. 3) 5bW*LV^o 3 3T% Se>fC^9F^ 

L<ii> 0. i<j<o. 2 7?feSo nm^^^:; ]^m(Dmmitmzm^^n^^ 

<DX^iifji\^^ti\ Mt.L<itO. 0 1—0. l^ciin, <fcU^f^L/<li0. 03-0 

®"^^i:&V^;b<, ^f*L<lil XIO^"^- IXlO^^/cm^, J:y^?*l/< 
1 X 1 0 ^ ® — 1 X 1 0 ^ ^ / c m ^ -Z?fe-5o 
[0 0 5 0] 

*l§W^CffiV^5?SttM 6li, ^f>;5:< Al^In^Ga^_^_^N (0 

^a^l, O^b^l, a + b^l) fi^^^^^-^M Al^In^Ga^_ 

c-d^ (o^c^i. o^d^i, c + d^i) ti^h0^^m^mt. ^^tiA 

Al^In^Gaj^_^_^N (0<a^l, 0<b^l, a + b<l) A 
1 ^ I n^Ga ^ _^_^N (0<c^l, O^d^l, c + d<l)X'$>^. 

[0 0 5 1] 
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Xli nM^M^^ K- >^<^)^^^:i^^##;$:Mv^S i: {c J: UlS^I^^-Sr^ffmsd-ffci- 
[0 0 5 2] 

[0 0 5 3] 

i±S*^?>-efe-5o — :35'> A 1 I nG a N(Z)4^Ma'ett^Mi^?gS;?)^:^^<^S 
T5 X 1 0 1 ^ / c m ^ J^±(Z)«gHT' ]^'-zrt^Z.t.t>mt. nM^M^^i^ 
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[0 0 5 4] 

[0 0 5 5] 
[0 0 5 6] 

:R#c6<IlCtt, G aN(DA> KdtJ^vy:^x:^^;i/dj?-T'feS?g«3 6 5 nm# 

aN©#F»0^-a-. G aN®A> Kdtf-v*y^Ji:^;U^-'^feSM«3 6 5 nm 
^2g:S3 7 0 nm$:#i:e)i:-r'g>i:, I nMfiKJ:b^ 1 %J5^T@SJC 

ffiv^. Aimmtt^iz^<LXJiy]^^^v:f:^:^Jl^-^:K^<L. I n 
^■^^^-Br-SZlillCiy, «&3(5^^6?;^^3fe*^KilT'^ofe3 8 0 nm(Dm^m 

[0 0 5 7] 
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:1Z1^. #:Rji^CMV^^>tl^ I n A 1 G a N(7)4 jcM^J-S^'^'S I n^IfiKJtb 
it. t^th<ltO. 02a±0. l&.y. J:U^^L<liO. o3p:;±o. os 
P^rX'&^. I nmitb(3DTI5SS:0. 0 2&.±t:-t^ZtiZ^^) 0 . 0 2^m 

Sri:T'-e©^^75)^|6l±-r-5>c tAc, ±1555:0. 1 J^Till-^ 3 ilT' I n ^-^^ 

So 

[0 0 5 8] 

tfe, ^fFM^CMV^e5n-5 I nA l G aN0 4 5^M^lCi3ltSA iM^i^bali 
[0 0 5 9] 

2 nm|^A±2 0 nmJi^T. $ IC^* b < 1* 3 . 5 n ni^JA± 2 0 n m^TT'&S 
1 nmJ;^J/^$V^i:^f:Rjf ilbT^^icatgitT, 3 0 n m J; U V^ i: I n 
A 1 G a NCD 4 ^m^<5DM^'[4:^)^<ST b^^^^'K^^^T-T S ^.T'feSo * fc, 
2 nniJet±T'«mj?lC:^^?&tf?>A^^<itic6«;i^-^m«®»*^^te>tV, 2 0 n 

mi^^TT'ii^r0^i5isc^i§^^«i^bT^^fi^«*^^iBii^So -^^izmm^s. 

5 n m i: -r -5 r i: T±Sa 1^^ m ;^ & (^-t ^ ^ ^ ^ ^ - 

[0 0 6 0] 

*fe, npm<Dmitmzm^-^tirji^^ijK 4^j^±0#^{c«#:rm®i^j>5:i 

0 nmJ£ilTilbT?S'fiM<?5)^J»^®<«J:^^^ii*^«'*'-'''» tSttMSr^^t-^ 
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T<3D«gffllC&S)^J*®#^M$:'>^< 1 o^-rsr J: ^^^^ I- < l*^"^ 
[0 0 6 1] 

[0 0 6 2] 

i^MIT'feSo M^li, LEDT'li, 5X 1 0 1 6/cm3a±2X 1 0 1 S/c 
m^iJAT;^)W*bVXo ^fc, ]Sffl:d(DLED^LDT'li, 5X10 ^'^/cm^ 
je^±l X 1 0 2 O/cm^i^T, j:U^*b<ttl X 1 0 1 ^/cm^i^^JiSX 

[0 0 6 3] 

-:^bT=bm<, fe-£>vMi, --S&F-:/i:b-§|S$:r>'F-::^a::t-^ri:t;T' 

tl^ciB«$tlfcitSM^cF-yt-'5^i:*^^^*bv^o ^Jx.li. ng5fM{H!l*^e>i!c^ 
TnS®(Z)|^MB (niiiEco^lJ) ic F- ^^f S zi T% «^*^^^e«Flc?S 

@t5c) ic F-TZ-f-SciiilcJ: ';±fSCDI^MM®^-^i:llI^<^^*^*'^^^^^" * 
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[0 0 6 4] 

[0 0 6 5] 

nmaT®fIi§)cT'li, ltMMlCli-i88^A 1 ^ I n ^ G a ^ _ ^ _ ^ N (0<c 
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